In this chapter we introduce the notion of research infrastructure, CLARIN as a research infrastructure for the Humanities and Social Sciences, the CLARIN projects carried out in the Low Countries (the Netherlands and Flanders), and some closely related projects in the Netherlands. We end with a description of the structure of this book.
Introduction
This book describes the results of activities undertaken to construct the CLARIN research infrastructure in the Low Countries (CLARIN-LC), i.e., in the Netherlands and in Flanders (the Dutch-speaking part of Belgium).
The activities in the Netherlands were carried out mainly through the CLARIN-NL project, a national project for the design, construction, and exploitation of the Netherlands part of the European-wide CLARIN infrastructure. Through a proposal for joint activities on CLARIN between the Netherlands and Flanders for the (shared) Dutch language, it was possible to obtain some (small) funds for work on CLARIN in Flanders. Results of the close collaboration of the CLARIN communities in the Netherlands and Flanders, as well as results of independent activities of the Flanders CLARIN community, are included in this book.
In this chapter, we will provide some basic information on the background and history (section 1.2) of CLARIN, and its basic characteristics (section 1.3). In section 1.4 we describe the CLARIN projects in the Netherlands and in Flanders, as well as some independent but closely related projects. We sketch the structure of this book in section 1.5.
CLARIN: Historical Background

CLARIN Europe CLARIN is an acronym for Common Language Resources and Technologies
Infrastructure. A proposal for CLARIN was submitted and accepted for inclusion in the 2006 ESFRI Roadmap.
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A proposal for a CLARIN Preparatory Project coordinated by Utrecht University (CLARIN-PP, 2008 -2011 was submitted and received funding from the European Commission.
Since February 2012 CLARIN is coordinated by CLARIN ERIC, hosted by the Netherlands. An ERIC (European Research Infrastructure Consortium) is a legal entity at the European level speci cally set up for European research infrastructures. An ERIC has countries or intergovernmental organisations as its members. CLARIN ERIC has 19 members (Austria, Bulgaria, the Czech Republic, Denmark, the Dutch Language Union, Estonia, Finland, Germany, Greece, Hungary, Italy, Latvia, Lithuania, the Netherlands, Norway, Poland, Portugal, Slovenia, and Sweden), with the UK as an observer, and the number of members is growing. Each ERIC member commits to paying the ERIC yearly fee and to contributing to the CLARIN infrastructure by setting up national projects to this end.
CLARIN in the Netherlands
In the Netherlands the national CLARIN project was called CLARIN-NL. It ran from 2009 through 2015. Though the CLARIN-NL project nished in 2015, funding was obtained for two projects to continue and extend the work on infrastructures for the Humanities: CLARIAH-SEED (2013 -2014 ), and CLARIAH-CORE (2015 -2018 .
CLARIN in Flanders
In Flanders, the activities for CLARIN were funded from 2010 through 2012, in part thanks to a close collaboration with CLARIN in the Netherlands. Independently funded projects also made several contributions to CLARIN.
The CLARIN Infrastructure
The CLARIN infrastructure (from now on simply CLARIN) is a research infrastructure for Humanities researchers who work with digital language resources. We will explain each of the bold-faced terms.
Infrastructure refers to (usually large-scale) basic physical and organisational resources, structures and services needed for the operation of a society or enterprise. , which provides world-wide wireless internet facilities through higher and further education organisations.
A research infrastructure is an infrastructure intended for carrying out research, i.e., facilities, resources and related services used by the scienti c community to conduct top-level research. Humanities researchers include linguists, historians (including art historians), literary scholars, philosophers, religion scholars, and others, as well as political science researchers, who are usually considered part of the Social Sciences.
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Digital language resources includes both data and so ware. They include a wide spectrum of digital data types:
• Data in natural language (texts, lexicons, grammars, etc.) • Databases about natural language (typological databases, dialect databases, lexical databases, etc.) • Audio-visual data containing (written, spoken, signed) language (e.g. pictures of manuscripts, audiovisual data for language description, descriptions of sign language, interviews, radio and TV programmes, etc.)
As for so ware, digital language resources include so ware dedicated to browsing and searching in digital language data (e.g. so ware to search in a linguistically annotated text corpus), as well as so ware to analyse, enrich, process, and visualise digital language data, (e.g., a parser, which enriches each sentence in a text corpus with a syntactic structure). We will o en use the term resource as shorthand for digital language resource. CLARIN is intended for language in various functions, including:
• As an object of inquiry • As a carrier of cultural content • As a means of communication • As a component of identity Though the creation of data for research certainly is part of creating a research infrastructure, CLARIN-LC has not created any new data. It has mainly adapted existing data and so ware to make them compliant with CLARIN-requirements and interoperable, and it has created new userfriendly so ware for searching, analysing and visualising data. CLARIN is not one big physical installation on a single location such as the CERN Large Hadron Collider or the Chile Large Telescope. On the contrary, CLARIN is • a distributed infrastructure, which has been implemented as a network of CLARIN centres. A CLARIN centre is a centre that is certi ed as such and provides CLARIN services. The Netherlands has several such centres. These will be discussed in more detail in chapters 3 and 4.
• a virtual infrastructure, which provides services electronically (via the internet). Every user can use CLARIN from any location where (s)he has access to internet. 6 Many applications have been developed that enable searching, enriching, analysing or visualising huge amounts of data. These applications are web applications, so that no so ware needs to be downloaded or installed on the local computer of a researcher. The data that the applications apply to are stored on servers at CLARIN centres, so that no data need to be downloaded and stored locally. This is important, because the huge size of the relevant data makes storing them locally increasingly more di cult. Many applications have been developed in CLARIN with multiple userinterfaces, ranging from very user-friendly interfaces intended for novice users to expert interfaces which o er full functionality but require expert knowledge, and many intermediate forms. In many search applications, queries formulated through a simple interface can also be seen in the more complex interfaces, so that more complex queries can be built up incrementally, starting with a relatively simple query in a simple interface, and extended and re ned in one of the more advanced interfaces. In this way CLARIN makes many more data accessible to researchers than ever before, and the researchers can actually use the data thanks to the dedicated user interfaces of the web applications that apply to these data. We will see many examples of such applications in the book parts II through IV. The CLARIN infrastructure is still under construction, is highly incomplete, and is fragile in some respects. The development of the infrastructure also di ers dramatically from country to country. Some countries started their national projects rather early (e.g. Germany, the Czech Republic and the Netherlands), but others only recently joined CLARIN ERIC and are still to start their national project. Budgets also di er signi cantly from country to country, which also determines the amount of work that can be done.
Many parts of the CLARIN infrastructure can already be used. In fact, it is already used for carrying out research, and yielded scienti c articles. Concrete examples are the articles in the Lingua Special Issue on CLARIN (Odijk, 2016b) , the PhD thesis (Augustinus, 2015) , which crucially uses GrETEL (see chapter 22), and the PhD thesis (Hansen-Morath, 2016), which crucially uses Gabmap (Leinonen et al., 2016) .
Projects in CLARIN-LC
In the Netherlands, the CLARIN-NL project ran from 2009 through 2015. It will be described in more detail in section 1.4.1. The project in Flanders is described in section 1.4.2. There are also several independent but related projects in the Netherlands, which will be described in section 1.4.3.
The CLARIN-NL project
The CLARIN-NL project received a funding of approximately 9 million euros for the period from 2009 through 2015 from the Netherlands Organisation for Scienti c Research (NWO) roadmap for large-scale research infrastructures.
The CLARIN-NL project had a mixed set-up. On the one hand, a top-down approach was taken to implement essential functionality for the Netherlands part of the CLARIN infrastructure, for setting up the network of CLARIN centres, and for contributions to the central CLARIN infrastructure. Projects for these activities were de ned and were assigned to relevant experts in the eld selected by the CLARIN-NL Board. Originally two big projects were de ned for this purpose, but in later stages multiple additional (usually relatively small) projects turned out to be necessary due to new developments, lacking functionality, increased use of certain services which required coordination, support for newly developed so ware, etc. More than 21% of the total budget was spent on these top-down activities.
On the other hand, a more bottom-up approach was taken for populating the infrastructure with data and so ware services. Here a small consortium consisting of one or more Humanities researchers and a CLARIN centre could make a proposal for the curation of existing data (i.e., for making them CLARIN-compatible) and/or for creating or updating a so ware application for browsing, searching, enriching, annotating, analysing and/or visualising data. The submitted proposals were evaluated by independent national and international experts, and the best-scoring project proposals were awarded funding. Four calls for such projects were launched. This approach has been very successful in that it o ered much opportunity to react to emerging problems, bring in more partners, increase the coverage of Humanities disciplines in CLARIN, and to react to ideas and proposals coming from our prospective users. Almost 46.9 % of the total budget was spent on these activities.
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Though CLARIN was initiated by the linguistics and language technology communities, it was always the intention to make it an infrastructure for the Humanities more generally, and even to include the Social Sciences: it is intended for all Humanities researchers that work with language. The CLARIN-NL project was quite successful in involving other disciplines from the Humanities.
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There were projects on history, linguistics, literary studies, religion studies, media studies, archaeology, political studies, and philosophy, covering quite a broad spectrum of the Humanities.
Of these, linguistics was most dominant, and covered linguistic sub elds such as dialect studies, discourse studies, historical linguistics, rst-language acquisition, language attrition, language documentation, language typology, lexicography and lexicology, morphology, phonetics, secondlanguage acquisition, semantics, sign language and syntax. History was also prominently present with projects on sub elds such as the history of the Second World War, mediaeval studies, naval history, oral history and parliamentary history. In the domain of literary studies there were projects on Arthurian novels, emblem studies, literary reception, mediaeval studies, and songs. For many more details, we refer to Odijk (2016a) .
We summarise here the major achievements of the CLARIN-NL project, and indicate where more details on these achievements can be found in this book:
• CLARIN-NL created the Netherlands part of the CLARIN infrastructure with ve centres, four of which are certi ed CLARIN centres (chapter 4); • CLARIN-NL has incorporated a wide range of data and dedicated so ware applications into the CLARIN infrastructure, enabling their use by a much larger community than before CLARIN-NL (parts II, III and IV); • CLARIN-NL has raised wide awareness of the existence and importance of the CLARIN infrastructure within the Humanities researcher community in the Netherlands; • The CLARIN infrastructure and the data and so ware applications contained in it are actually used in research, and its use is increasing (see section 1.3 for some examples); • CLARIN-NL has a clear focus on language but covers a large spectrum within the Humanities (see above, and part IV); • Big steps have been taken in improving interoperability of data and so ware, both on the syntactic and the semantic level (chapters 5, 6 and 7); • Through CLARIN-NL, the Netherlands have played a leading role in CLARIN at the European level and promoted international cooperation (this chapter).
Of course, there is still room for signi cant improvement. We list the major issues:
• There is as yet no business model that makes the CLARIN infrastructure sustainable, i.e. so that it can continue to exist without occasional funding through the National ESFRI Roadmap funds; • Interoperability of so ware and data still requires a lot of improvements, not only in the Netherlands but also in the whole CLARIN infrastructure;
• Visibility of the resources (e.g. via the CLARIN Virtual Language Observatory) must be signi cantly improved; • The creation of common CMDI metadata must be made much simpler; • More sophisticated options for searching through distributed content must be created.
Fortunately, signi cant amounts of funding were obtained for successor projects (CLARIAH-SEED, CLARIAH-CORE), in which these (and other) issues can be addressed.
CLARIN in Flanders
It was di cult to obtain funding for work on CLARIN in Flanders. Fortunately, by focusing on cooperation between the Netherlands and Flanders, in particular with regard to the shared language (Dutch), funds were obtained for some work in Flanders. The activities in Flanders consisted of two parts:
• Close collaboration with the Netherlands on turning natural language processing tools that were developed earlier (inter alia in the joint Netherlands-Flanders STEVIN project; Spyns and Odijk, 2013) into web services and integrating them in a work ow system. The results of this TTNWW project are described in chapter 7.
• A number of small projects carried out fully in Flanders, in particular on syntactic search (see chapter 22), stylistics (see chapter 16), and tools for extraction of pregnancy and ideological context from speeches.
These projects were carried out successfully, and some results were extended in independently nanced projects (e.g., the GrETEL application resulting from the project on syntactic search).
Related Projects
There were other projects in the Netherlands that were independent of CLARIN-NL but played a role in CLARIN-NL: the CKKC-project, Nederlab, and Taalportaal. The CKCC project (Circulation of Knowledge and Learned Practices in the 17th-century Dutch Republic) was an independently nanced project. It aimed to build an application to browse and analyse around 20,000 letters that were written by and sent to 17th century scholars who lived in the Dutch Republic, as well as to enable visualisations of geographical, time-based, social network and co-citation inquiries. It was selected in the CLARIN-EU call for Humanities and Social Sciences projects as the project proposal that '[would] best demonstrate the use of LRT and would show the potential of a research infrastructure in the Humanities' (CLARIN Newsletter 6, p. 3).
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It has received funding from CLARIN-NL to apply language technology in the project (esp. part of speech tagging) and to make their results CLARIN-compatible. The results of the project are described in Part IV, chapter 26.
The Nederlab project is an independently funded project that aims to provide data and tools for the longitudinal study of the Dutch language and culture. It has also been supported nancially by CLARIN-NL and has been set up as the second (virtual) CLARIN-NL centre of expertise, more speci cally on data and tools for the study of the Dutch language and culture across time. Within the Nederlab project large amounts of historical data are curated, and their metadata created or curated. A dedicated search application has been constructed to search in the data, their metadata and in annotations on these data on multiple tiers. A rst version of the Nederlab application was demonstrated at the CLARIN-NL nal event (March 2015) , and extended versions that incorporate parts of the multitier annotation search facilities at various workshops in 2015. Development of the full dataset and search application is ongoing, and the project will, when it is nished, bring huge amounts of historical Dutch text corpora and a dedicated search application into the CLARIN infrastructure.
The Taalportaal project is an independently nanced project that aims to create a comprehensive and authoritative scienti c digital grammar, the Taalportaal (Language Portal), which is an interactive knowledge base about the three languages Dutch, Frisian, and Afrikaans. It covers syntax, morphology and phonology. From the Taalportaal links are made to language resources such as annotated text corpora and lexical databases. CLARIN-NL has supported a project to create such links with ready-made queries to illustrate the description of speci c constructions with actual examples from richly annotated corpora. The results of this project are described in chapter 24.
Structure of this book
This book starts with two introductory chapters (of which the current chapter is one). They are followed by multiple chapters grouped into 4 parts, each dealing with a speci c topic and addressing a speci c user group. Each part starts with an introductory chapter that sketches the background, and relates the individual chapters to each other and to the CLARIN infrastructure as a whole.
Chapter 2 provides a more detailed overview of the CLARIN infrastructure and explains how it can bene t a researcher.
In Part I, the technical infrastructure is described: the technical facilities that are needed to implement the functionality described in chapter 2, as well as their organisation as a network of CLARIN centres.
The remaining parts deal with speci c data and so ware that CLARIN has been populated with in CLARIN-LC.
Part II deals with linguistics: data and applications that may bene t research into linguistics. Given the linguistic roots of the CLARIN infrastructure, data and applications for linguistics are of course prominently represented. In fact, one subdiscipline of linguistics, syntax, was so well represented that a special book part is dedicated to it: Part III deals with data and applications for syntactic research.
Part IV covers data and application from other disciplines than linguistics. The book structure is summarised here: 
